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Background:  Previous studies have shown a circadian pattern in ventricular tachyarrhythmias and sudden cardiac death. We studied the seasonal 
and circadian variations in appropriate shocks for patients with an implantable cardiac defibrillator (ICD).
Methods:  We retrospectively reviewed a total of 885 episodes of shocks in the patients who were evaluated for ICD shocks. We identified the 
total number of episodes of shocks with the time and date of events. Appropriate shocks (APS) were defined as shocks administered for ventricular 
tachycardia or ventricular fibrillation. We collected the patients’ demographic, clinical, and device-related data, which were compiled in six 4-hour 
intervals for 24-hour periods. We also performed the same analysis for the four 6-hour intervals, as is traditionally reported. To test for equal 
distribution of the circadian variation of shock episodes, we used the ±2 goodness-of-fit test. The Bonferroni-Holm test was used for multiple 
comparisons among intervals.
Results:  From January 2005 to December 2006, 121 patients (78% men; mean age, 61±14 years) were evaluated for ICD shocks at our 
institution; 70% had ischemic cardiomyopathy, 50.5% had either paroxysmal or persistent atrial fibrillation, 91% had a primary indication for an ICD, 
and 62% had dual-chamber ICDs. We identified 612 episodes of shocks, and 551 (90%) were APS. The frequency of APS was higher in summer than 
in other seasons. The number of APS episodes was highest (P<0.0001) between 12 AM and 4 AM; the relative risk for an APS was 1.9 times higher 
during this interval than at other times of the day. The analyses of the four 6-hour intervals showed no significant variations in APS frequency.
Conclusions:  We found a seasonal and circadian variation in APS in patients with an ICD. APS were most frequent in the summer. Furthermore, 
the frequency of APS was significantly higher between 12 AM and 4 AM than at any other time of day. Further studies are warranted to identify the 
possible underlying pathophysiology of these findings and to determine how to implement them in clinical practice.
